Rushes (Juncus effusus L. var. decipens Buchen.) are the plants of Liliopsida Juncales Juncaceae. The stalk is used as a material of the tatami, and is closely related to the life of the Japanese. Especially, the aroma of rushes is one of most popular aromas in Japan. Now, the underwater shock wave destroys the cell and the anatomy of the plant by the action of the spalling destruction. The shock wave is a high pressure that spreads instantaneously, and its destruction action is more effective than a general static pressure. As a result, the element extraction route from the inside is formed to the cell and the anatomy. Thus, treating the underwater shock wave to rushes as a preprocessing, the aroma is expected to be able to be extracted. In this research, authors report on the attempt of the aroma element extraction from rushes by the underwater shock wave loading. The detonation fuse and the electric were used as sources of 2 kinds of the shock wave.
INTRODUCTION
Juncus effusus L. var. decipens Buchen. called rushes are plants of Liliopsida Juncales Juncaceae. The stalk is used as a material of the tatami, and is closely related to the life of the Japanese. Recently, the rushes production in Japan has been decreasing rapidly for inexpensive import rushes. Then, authors tried to obtain the aroma element for the expansion of the use field of rushes. The isolations and the analyses of the aroma element from rushes are reported. [1] Its principal ingredients are vanillin, vanillic acid, and so on. [2] 
EXPERIMENT 2.1 Experimental set-up
In this experiment, rushes product on the market was used as sample after cut in the length of 10mm. The rushes sample was enclosed with the polycarbonate bottle, and treated by the underwater shock wave loading. Two kinds of conditions were used for the underwater shock wave loading.
One is an underwater shock wave that originates in the electrical discharge. It is an electrical discharge by the capacitor of 600μF and 3.5kV, and its energy is approximately 3.7kJ. The underwater shock wave pressure is approximately 35MPa, and number of the loading is 8 times.
The other underwater shock wave originates in explosion. The detonating fuse (The Japan Carlit Ltd. Soc 6,308m/s) was set from the sample in the distance of 100mm Experimental set-up was sunk in the experiment water tank, and detonated with the electric detonator (percussion cap made of Asahi Chemical Industrial Co., Ltd. No.6). Strength of the shock wave pressure is requested by the distance between the detonating fuse and the sample. [3] In this experiment, sample was loaded 8 times by the underwater shock wave of 120MPa.
Steam distillation
The aroma element has been extracted from rushes by using the small steam distilling apparatus after the shock wave loading. Rushes used for the extraction were about 500g, and distilled water used for the extraction were 2,800ml. 20 minutes were required from the heating to the extraction beginning, and more 40 minutes were required to the extraction end. Fig.1 shows the scanning electron microscope (SEM) photograph of Rush's Cutaway view by the low vacuum scanning electron microscope (Carry Scope JCM-5700, JEOL Ltd.). There is a structure of sponge called astrocytic cells in the center part. Vascular portion encloses outer of astrocytic cells, and more, cortical layer and epidermis enclose it. Fig.2 shows the closeup of astrocytic cells. The crack is not seen, though there is a little bending because of the sample making. Fig.3 shows astrocytic cells of rush treated by electric shock wave. The crack is not seen as well as Fig.2. Fig.4 shows astrocytic cells of rush treated by detonating shock wave. The white powdered ones scattered on the screen seems the silica element of the epidermis. The crack of astrocytic cells is not seen in 
RESULTS

SEM observation
Gas chromatography mass spectrometry
The extracted materials that had been obtained by the steam distillation were analyzed by Gas chromatography mass spectrometry (GCMS). HEWLETT PACKARD HP6890 GC system 5973 Mass selective Detector was used. The use column is HP-5MS, and the temperature rise and the injection entrance temperature of 5℃/min are 250℃ in temperature conditions from 40 to 200℃. The ratio of the split is 12:1, and the gas condition is He gass 20ml/min. The obtained result is shown in Fig.5-6 in order of untreated, treated by electric shock wave, and detonation shock wave. The peak of the vanillic aldehyde is not seen even in each result. The peak that is common and stands out most is thought to be Dibutyl phthalate. Next is Benzeneacetaldehyde, and 2(4h) -Benzofuranone. Dibutyl phthalate seems the element of the plasticizer used for the manufacturing. Benzeneacetaldehyde and 2(4h) -Benzofuranone are aroma elements. As for electric shock wave treated rush, the peak that stands out besides main these three elements is not seen. On the other hand, a lot of peaks are caused in detonation shock wave treated rush compared with untreated rush.
CONCLUSION
The pressure of 120MPa is required for the aroma element extraction of rushes from the result of the SEM observation and GC-MS analysis. The aroma element has not been extracted as an essential oil in this experiment. To obtain it as a material that uses the aroma element easily, the extraction technique should likely be reexamined.
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